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Interactive comment on “Deciphering the Chemical Forms of Gaseous Oxidized Mer-
cury in Florida, USA” by Jiaoyan Huang et al. Anonymous Referee #1

Please note the revised paper has been uploaded as a pdf.

Received and published: 15 December 2016 The manuscript presents field obser-
vations of ambient concentrations of speciated mercury and other air pollutants at a
costal site in Florida. GOM were monitored with Tekran and membranes. GOM dry de-
position fluxes were calculated using Tekran concentrations (with a correction factor)
and dry deposition velocities, and monitored using surrogate surfaces. Some GOM
forms were observed on some membranes, and those possible forms were used to
estimate dry deposition fluxes with various correction factors. Other analyses include
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back trajectory. The authors conclude that “the chemical forms of GOM in the atmo-
sphere at OLF varied by season as suggested by Gustin et al. (2012).” However, it
is unclear whether this manuscript presents results at additional sites, during a differ-
ent time period, with different methodologies, or of different findings /conclusions from
those reported in Gustin et al. (2012), Peterson et al. (2012), and the large number
of publications (as listed in the reference section of the manuscript) by the two primary
authors (i.e. Huang and Gustin) in the past few years on the topic of the chemical forms
of GOM.

Response: We have highlighted new information. Furthermore, as a standalone pub-
lication, this manuscript should provide more data and theoretical support that “the
chemical forms of GOM in the atmosphere at OLF varied by season.” My specific
comments/suggestions are listed below.

Response: We thank this reviewer for her/his comments led us to clarify some impor-
tant points.

1. Major concerns 1.1 There is a lack of support to conclude that there are different
forms of GOM in different seasons.

Response: The dry deposition measurement data analyses here suggests this. See
also Gustin et al., 2012 and Peterson et al. 2012.

Due to the small number of samples and inconsistent identification of most GOM forms
between samples, there is a large uncertainty in identification of most GOM forms.
The same can be said with Tekran and passive samplers. Similarly, there are many
factors contributing to the deviation between measured and model estimated fluxes
with different adjustment factors. Furthermore, the notion of more knowledge of GOM
forms would lead to a better model-measurement agreement is debateable, because
it was built upon the assumption of only one GOM form present in each dry deposition
or air sample. Therefore, the reviewer is not convinced that disagreement between the
different methods is largely due to limitations of the Tekran system and different GOM
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forms at different times of the year, as the authors suggest, due to insufficient data
supporting this.

Response: We have added discussion that improves our certainty regarding the ther-
mal desorption measurements. Please see Huang et al., 2013 and other papers refer-
enced.

In other words, the limitations of the sampling method and study design are inadequate
to justify the arrival of the conclusions. By leaping from not observed to not present
(in concentrations), then from poor model-measurement agreement (in fluxes) to the
presence of existing but not observed forms, the chosen approach seems to be conve-
nient rather than fully based on science. The authors may want to provide an in-depth
discussion of any observational or theoretical considerations supporting seasonal vari-
ation of chemical forms of ambient GOM at OLF.

Response: Many of the factors below are discussed in Gustin et al., 2012. For ex-
ample, the changes in any of the following factors with meteorological conditions, e.g.
ambient temperature and ocean currents, 3) major local Hg sources, 4) major upwind
Hg sources, 5) ambient concentrations of major reactants related with the GOM forms
observed or hypothesized, and 6) any other factors that may lead to different GOM
forms at OLF in different seasons. Furthermore, the authors may need to explain why
any of those seasonal variations would lead to different chemical forms of ambient
GOM at OLF. Perhaps the phrase “different predominant forms” is more conservative.

Response: In order to do this we would need more data which we do not have. As it is
we begged for funding to collect this limited data set.

1.2 Section 3.4 Elevated Pollution Event: the selection of one elevated event raised
many questions instead of establishing a valid association between the observed con-
centration levels and the observed GOM forms.

Response: We did not “select” anything. This was an event that happened in the
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spring.

The analyses in this section rely on a few two-week samples and 72-hr back trajecto-
ries to “hypothesize this is a common event in the spring that represents free tropo-
sphere transport”. The questions that need further explanation include: 1) why free
troposphere transport is limited to spring if it is responsible for elevated concentrations,

Response: Please see the recent literature on ozone (Gertler and Bennett, 2015;
Lefohn and Cooper, 2015)

2) if the prevailing air mass directions support the trans-pacific transport of air pollu-
tants, why it only caused elevated concentrations in spring, 3) given the proximity of the
sampling site to the ocean, why HgBr2 was only observed once in spring during the
one year study period, Response: It appears N and S compounds can be important
in the marine boundary layer please see Huang et al (2013). We agree this is limited
data.

and 4) a prolonged period of elevated pollutant concentrations is often associated with
local emissions and/or local/regional weather conditions. What evidences suggest that
this site was under “the impact of subsidence of air from the stratosphere/troposphere”
for 4-weeks with little impact of synaptic weather conditions which could lead to strong
mixing hence lower concentrations. The authors may want to include analyse of other
periods when GOM forms were observed or omit this section considering the limitations
of using two-week samples and 72-hr back trajectories to explain long range transport
(beyond three days) and transformations of Hg (in the time scale of hours to days).

Response: Our evidence seems pretty clear based on previous data. We agree it is
limited

2. Editorial comments and suggestions C3 Printer-friendly version Discussion paper
1) “Tekran®, and nylon, and cation exchange membranes”, please clarify. Response:
This has been fixed.
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2) L187-192, this paragraph is less relevant to section 3.1, could be omitted or placed
in another section. Response: We feel this part is important here.

3) “Overall, air concentrations measured by the Tekran® system in this study were
similar to those measured in 2010 (Peterson et al., 2012).” and L250, same site?
Response: This has been adjusted.

4) L200-204, please rephrase. Response: This was done.

5) L205, please provide the two forms. Response: This was done.

6) L236-238, please provide the forms at the rural site and traffic site. Response: This
was done and we thank the reviewer for this comment for this strengthens our argument
for viable used of thermal desorption to identify chemical forms.

7) “Modeled GOM dry deposition fluxes were calculated”, “measured Hg dry deposition
fluxes were similar to those modeled simulations with modeled GOM dry deposition
_=_=2”, please rephrase. Response: This has been corrected.

8) L282-283, please rephrase. Response: “However” has been removed.

9) “the profile was a gradual increase”, please rephrase. Response: This has been
reworded.

10) “In order to improve our understanding of Hg air-surface exchange, and measure
GOM physiochemical properties of different GOM compounds need to be understood”,
please rephrase. Response: This sentence has been removed from the abstract and
the conclusions. It is now replaced by the following “In order to measure GOM accu-
rately, we need to know what compounds exist in the atmosphere.”

Gertler A, Bennett J. The Nevada Rural Ozone Initiative: A framework for developing
an understanding of factors contributing to elevated ozone concentrations in rural
and remote environments. Science of the Total Environment 2015; 530: 453-454.
Lefohn AS, Cooper OR. Introduction to the special issue on observations and source
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attribution of ozone in rural regions of the western United States Preface. Atmospheric
Environment 2015; 109: 279-281.

Please also note the supplement to this comment:
http://www.atmos-chem-phys-discuss.net/acp-2016-725/acp-2016-725-AC3-
supplement.pdf
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